A new triterpenoid, 3-oxo-22α-hydroxy-olean-12-en-28-oic acid (1), oleanolic acid (2) and a known iridoid, 10-hydroxy-1-oxo-7-iriden-11-oic acid methyl ester (3) have been isolated from the dichloromethane extract of the dried seeds of Gardenia volkensii. Their structures were established by 1D and 2D NMR spectroscopic and MS methods.
The family Rubiaceae comprises 637 genera distributed in tropical and a few temperate regions [1] . Gardenia volkensii K. Schum is found in riverine woodland, wooded grassland and on the coast in either bushland or thicket near the sea [2] . Interviews conducted among the Pokots people of Kenya showed that G. volkensii fruits are used to treat malaria, microbial diseases, headache, earache and as an emetic.
Mutagenic and antimutagenic effects in Salmonella/microsome and micronucleus tests of dichloromethane extracts of different parts of G. volkensii have been investigated. The extract did not induce mutations neither did it modify the effect of the mutagen-4nitroquinoline oxide, but it was genotoxic in the micronucleus test [3a] . Previous phytochemical investigation of G. volkensii (dichloromethane and methanol extracts) stem bark, twigs and seeds yielded iridoids, benzoids, cinnamates, aldehydes and flavonoids [3b] . Some of these are antifungal, antibacterial, antioxidant, antipyretic, antiseptic, antifouling and phytotoxic [4a-4d] .
We report here the isolation of a new triterpenoid, 22α-hydroxyoleanonic acid (1), oleanolic acid (2) [5a] and a known iridoid, 10hydroxy-1-oxo-7-iriden-11-oic acid methyl ester (3) [5b] from the seeds of G. volkensii.
Compound 1 was obtained as a white solid. Its molecular formula was deduced as C 30 H 46 O 4 by high resolution TOF-MS (m/z 469.3320 [M-H] + , calculated 469.3318) and confirmed by distortionless enhancement by polarization transfer (DEPT) analysis. The molecular formula gave eight degrees of unsaturation. The IR spectrum suggested the presence of a free carboxylic acid, hydroxyl, carbonyl and alkene functionalities. In the 1 H NMR spectrum of compound 1, seven singlet methyl proton resonances at δ H 1.17, 1.09, 1.06, 1.04, 0.98, 0.95 and 0.83, an alkene proton resonance at δ H 5.33 (1H, t, J = 3.5 Hz) and an oxymethine proton resonance at δ H 3.92 (1H, dd, J = 12.1, 4.7 Hz) were observed (Table 1) . The 13 C NMR spectrum of compound 1 showed resonances of 30 carbon atoms, which were identified by DEPT and HSQCDEPT spectra as seven methyls, nine methylenes, five methines and nine quaternary carbons (Table 1) The carbon resonances at δ C 217.9 and 182.1 were attributed to ketone and carboxylic acid carbonyl carbons respectively; the resonances at δ C 123.3 and 142.6 were attributed to the presence of one alkene group, whereas a resonance at δ C 71.0 was for an oxymethine carbon. The above information suggested that compound 1 was a triterpenoid possessing a keto group, a carboxylic acid, an hydroxy and one double bond. The presence of a carboxylic acid and an alkene group in compound 1 was typical of an oleanolic acid derivative [5a] , therefore, compound 1 was an olean-12-en-28-oic acid derivative with the keto and hydroxyl group to be assigned.
Comparison of the 13 C NMR data of 1 with those of 3-oxo-olean-12-en-28-oic acid [6a] suggested that the carbonyl group was located at the C-3 position on the A-ring. This was also confirmed by the correlations of C-3 (δ C 217.9) with H-1, H-2α, H-2β, H 3 -23 and H 3 -24 in the HMBC spectrum. On the other hand, the carboxylic acid carbon resonance at C-28 showed a correlation with the oxymethine proton resonance at δ H 3.92, therefore suggesting that the oxymethine group could be assigned either to C-16 or C-21. 2.84 (d, 14.1, 4.1) 12, 13, 14, 16, 17, 1 8, 19, 28 12 12, 19β, 22, 29 19α 45.6 CH 2 1.17 (m) 13, 17, 18 18, 19β 18, 19α, 29 19β 1.71 (m) 13, 17, 18 18, 19α 18, 19β 20 31 . 1 has been summarized in Table 1 . Therefore, compound 1 was assigned as 3-oxo-22α-hydroxy-olean-12-en-28-oic acid. The 22-epimer of 1 has been previously reported and its C-22 chemical shift was δ C 76. 6 [6b] .
Experimental
General: Optical rotations were measured at room temperature in chloroform using a JASCO P-1020 polarimeter and IR spectra were recorded using a Perkin-Elmer (2000 FTIR) spectrometer. Samples were dissolved in chloroform and analyzed using NaCl plates. NMR spectra were recorded on a Bruker AVANCE 500 NMR spectrometer in deuteriochloroform (CDCl 3 ) and the chemical shifts were recorded in ppm relative to the deuteriochloroform central line at δ 7.26 in the 1 H NMR spectrum and at δ 77.23 in the 13 C NMR spectrum. Mass spectra were obtained using a Bruker MicroToF Mass Spectrometer.
